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As far as the localization :f the milkerfs node virus in tissue is con-

cerned, the author reports for the first time on findings obtained by means

4 of ultra-thin slices. Two cases of milker's nodes so far examined by the

electron-optical method show the following distribution of viruses: In the

corium no viruses can be traced, not even within the region of granulanatous

changes, In the stratum basale, the enlarged epidermis does not show any

elementary bodies. In the stratum spinosum, one finds viruses increasing in

number towards the outer layers and which are most densely concentrated in the

layer neighboring the stratum corneum. In the stratum corneum, viruses were

• | traced as mere shadows. Annular viruses are located in the inner streata,while typically square-shaped (quadrangular) forms of viruses are prevailing

in the outer layers of the sitratum spinosum and in the stratum corneum.

The morpholegical substrate explains the healing of the milker's nodes without

leaving scars. (

For the first light-optical demonstration of the agent of milker's nodes$

we thank Lipschutz (1) (w Strongyloplasma paravaccinae).

Of the numerous subsequent investigations, only a few could report on

positive results for the detedtion of Strongyloplasma paravaccinae (2)-(6).

Finally, in recent times, Puntigam and Orth (7) as well as Nasemnin and

Deuhner (b) and Bauer (6) have studied the electron microscopic demonstration

of the virus. The latter established the quadrangular (square-shaped) structure

a4d enzymatic lability of the virus. As a result, they one again confirmed the

morpbhlogical similarity of this viru3 to the pox agent already described by

S~LipschutZ (1).

2 virus of milker's nodes sensu stricti-ri (Berger(8)).

I



•t

lo e o eo-2-

All of the above-mentioned investigations, however 9 were carried out

entirely on smeared preparations, that is, en the fluida of pressed-out

tissues.

iWith reference to the localization of the virus in the milker's node,

insufficient information is found in the literature.

Lipschlxtz (1) was able to demonstrate "numerous elementary bodies" in

inclusion-containing cells which showed reticular degeneration. Simultaneously,

he assumed that the agent had "an effect on the endothelium of the blood vessels

of the skin" since he was able to demonstrate from the histological results an

abundantly vascular, granulematotic inflammation in the corium. Moreover,

Nasemann and Bauer (6) in their investigations demonstrated elementary bodies

in an epidermal layer (see their Fig. 2).

In the following is a report using ultra-thin sections for studying the

localizatioa of the virus of milker's node in the tissues.

MATERIAL AND METHODS

Freshly excised milker's node tissues~from two patients (30 years old & ;

h5 years old O ) of the local University Skin Clinic were available to us as

starting material 1 .

The tissues were immediately cut into pieces less than I rn in length and

fixed for 2 to 3 hours in osmic acidasolution buffered at pH 7.2 with veronal-

acetate. Negative contrast staining was carried out in 0.5 % phosphotungestic

acid in 70 % alcohol or acetone for 30 minutes. The imbedding was carried out

imn the usual manner in methacrylic acid ester (9) (mixture ratio of butyl ester

to methyl ester - 9:1) and in Vestopal-W (10).

The thin sections were prepared with an ultra-microtome by the method of

Niklrwitz. For evaluation, an Elba-D2 electron microscope (VEB Zeiss, Jena)

Dr. 1&rinitz, Chief Physician at the University Skin Clinic is thanked at this
tire for his completely appreciated cooperation. .
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was employed. Photography material. electron-plated paper from the VEB Film

S Company, Agfa-Wolfen.

Results in The Corium

In the corium, viral particles were found neither in the stratum reticular

nor in the stratum papillar. The electron microscopic picture confirmed the

light optical details of the so-called viral granuloma. Especially impressive

was the local sub-epidermal gdema with untwisting of tissue constituents as

well as the abundance of vesicles.

Results in The Epidermis

Stratun basale: The stratum basale of the epidermis showed wenll contained

details of an intact basal membrane. The epithelial cells had inconspicous

cell mzcleio and contained cytoplasmic internal structures (see Fig. l).

Viruses could not be detected here.

Stratum spinosum: Numerous viruses were found in the cells of the stratum

spinosum. Both quadrangular (sqaure-shaped) viruses and annular (ring-shaped)

pireliminary stages could be detected in this layer. Certain regularities uere

shown in their distribution. Annular developmental stages of the virus with

electron-dense inner structures (Fig. 2) could be shown to prevail in the inner

layers of the stratum spinosum, which showed less degenerative alterations of

cell nuclei and cytoplasma than did the cells near the epidermis. They were

mostly located in dense groups near to the nucleic in a finely granular, osmio-

philic substance, the viroplasma (ll). In addition, individual, mature,

"t Iquadrangular viruses are often found.

* In the exterior cells of the stratum spinosum lying near the epidermis as

well as in the deeper lying cells~in which projecting degenerative alterptions

can be found, quadrangular viruses are usually the rule. These exhibit an

S.
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inner structure s-.imilar to that of the viruses of the pox group (2) (B~ig. 3;H
Fii. 3a). In the exterior cel layers. annular developmental stages of the

virus are found mostly only in association with very electron-dense cytoplasmic

regions. This corresponds to the light-optical "inclusions".t~

Stratum corneum: At the point of transition of the stratum spinosum to the

widespread stratum cornetma, the viruses are the most abundant (Fig. 3). They
can also be detected in abundant numbers in the stratum corneium even with the

epidermal layer which does not appear to have a great deal of structure under

the electron microscope (Fig. 4).

Occasionally,, the viruses are found exposed between epidermal lamellae.

However, they are usually observed intracellularly oily. Their presence de-

creases in the su~face epidermal layers.

DISCUSSION

The investigations indicate a pronounced epitheliotropy for the milker's

node virus* In the regions of the vascular-rich granulma of the corium one

is able to detect neither intracellular nor extracellular particulate organiza-

ticnal stages of the .milker's node viru-. The findings on the localization of

the virus have been summarized (Fig. 5). It is of significance to note the

predcminance of annular developmental stages of the virus in the inner layers

of the stratum spinosum and the accumulation of quadrangular viruses in the

exterior layers of the diffuse epidermis.

The absence of virus and of degenerative cell alterations in the stratumio

basale provides a clear morphological explanation for the healing of infections

without scars.

LITERATUIE CITED

(1) Lipschutz, B.: ZM1. Bakteriol. Abt. 1 Orig. 51, 105 (1918).

(2) Dolgov, A. and M. Morozor: Gig. i. Epiderm0 10, 71 (1931); Ref: Z•..01
?yg. 27t 443 (1932).



(3) Senin, A.: Dermat. ksobr. 9, 605 (19ý2).
(4) Nasemann, Th. and B. Deubner: Hautarit 4, 210 (13953).

(5) Marchionini, A. and Th. Naseann: Arch. Klin. Exp. Dermat. 202, 69

(6) Nasemannj Th. and E. Bauer: Klin. Wschro 35, 62 (1957).

M(7) Puntigm, F. and E. Orth• Wien. Klin. Wdschr. 6L., 5ho (1951).(8) Berger, r.s Zbl. Bakteriol. Abt. 1. Orig. 162, $63 (1955).

(9) Neumann, B,, E. Borysko, and M. Swerdlow: J. Res. Nat. Bar. Standards

* (10) Ryter, A. and E. Kellenberger:. J. Ultrastruct. Res. 2, 200 (1958).
(nI) Bauer, A. and Th. Constantin: C.R. Soc. Biol. (Paris) 150, 2-h6 (1956).
(12) Peters, D.: IV Int. Congress for Electron Microscopy (I Int. Kongress fl=Elektroimikroshopie) Berlin, 1958, Vol II; P. 552, Springer-Verlag, Berlin-

Gottingen-Feidelberg (1960).

i4

iI



4-_

dr

PAA

•k. • . - " '7;" '4z"
IfI

' ""•'•v)"" .. , "p. -•

- d ~, ,

4il!|~ 4' .• C. V• :
'J

S a ,

Fig. 1. Sertion of the stratum basale and the edematous
coriurm (c). N- nucleus of a basal epithelial cell; l=
nucleolus; i -intercellular cleavage space; f= tonofibril
br-ndle; m nmitochondria; /, marks a desmosome; intact bbasal

membrane of 3'%
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S, Fig. 2. Section of a cell from the inner stratum spinosum.
S: Numerous annular viruses (Vr) are found and only isolated

quadrangular elementary bodies (Vq). The section of the
' picture at the bottom right is strongly enlarged, i A inter-

S~cellular cleavage space; f - bundle of tonofibrils in which
keratohylin is already jimbedded; K m keratohylin body; cm=

Scytoplasndic membrane.
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Fig. 5. The localization of the milkei's node virus. (a% Layer,.• of tjheepidermis. The stratum g-an-losum is usually not demonstrable 1r :iker's
nodes (see (5)). (b) The density of the virus infection is symlbolized
by the width of the dark column. The lightenin of the upper see°tion
characterizes occasional detection of the virus., (c) The davelopmz.ntalfors of the virusn 'relation to the epithelial layer.
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